Regional NAD(P)H:quinone oxidoreductase activity in Alzheimer's disease.
Converging evidence supports the role of oxidative stress in the pathology of Alzheimer's disease (AD). This notion is further supported by recent findings of increased NAD(P)H:quinone oxidodreductase (NQO1) activity, a potent antioxidant system, in association with hippocampal AD pathology. If increased NQO1 activity is truly related to the AD process, however, we would expect to see regional co-localization of NQO1 activity with AD pathology throughout affected brain regions and the absence of NQO1 activity in regions unaffected by AD. We examined this hypothesis by measuring NQO1 enzymatic activity and NQO1 immunohistochemical staining in regions commonly affected by the AD process such as frontal cortex and compared this to regions generally unaffected by the AD process such as occipital cortex, cerebellum, and substantia nigra for a group of AD patients and controls. The ratio of frontal to cerebellar NQO1 enzymatic activity was significantly increased in patients with AD (2.07 +/- 1.90) versus controls (0.60 +/- 0.31; P < 0.03). Moreover, regional immunohistochemical staining revealed specific localization of NQO1 staining to astrocytes and neurites surrounding senile plaques. The extent of immunohistochemical staining also closely correlated with the extent of local AD pathology across the various brain regions examined. Neuronal NQO1 staining seen in frontal cortex of AD patients was absent in frontal cortex of controls, but was found to the same extent in neurons of the substantia nigra of both AD patients and controls. We conclude that NQO1 activity co-localizes closely with AD pathology supporting a presumed role as an antioxidant system upregulated in response to the oxidative stress of the AD process. The antioxidant role for NQO1 is further supported by finding increased neuronal NQO1 activity in substantia nigra neurons of both AD patients and controls as this neuronal population is known to be under constant oxidative stress. While requiring further study, these findings, in conjunction with previous work, suggest that increased NQO1 activity may be neuroprotective, may offer novel insights into the pathophysiology of AD and may also provide possible avenues for future treatment.